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DETAILED ACTION 
Claim Rejections ■ 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Sakai JP 
409063206 A in view of Yasuda JP35906893 A, in further view of Castiglione et al US 
7079616 B2, and in view of Davis US 5907253, an in addition in view of Chang US PG 
Publication 2002/0145478 A1. 

3. With respect to claim 1 , Sakai teaches a circuit for spread spectrum clock 
generation, comprising: a phase detection circuit that is configured to provide an error 
signal from a reference signal (regenerative signal); a voltage controlled oscillator circuit 
that is configured to provide a synthesized signal from the error signal; (Abstract) The 
phase error is detected from the regenerative signal before waveform equalized 
outputted from a low pass filter by an analog clock phase error detection circuit. The 
benefit being that by imparting the synthesized signal to a voltage controlled oscillator 
as a control signal through a loop filter, the initial pull-in operation of the identifying clock 
phase is performed. 

4. Sakai fails to teach a feedback signal is also configured by the phase detector as 
claimed. However, Yasuda does teach this feature in the Abstract. The benefit being 
that the output of the carrier oscillator and the feedback signal are synthesized so that , 



Application/Control Number: 10/804,877 Page 3 

Art Unit: 2611 

an input phase is automatically compensated and an output phase can also be 
compensated. 

5. Therefore taking the combined teaching of Sakai and Yasuda as a whole, it 
would have been obvious to modify the phase detection circuit of Sakai to include the 
feedback signal as taught by Yasuda as in the claimed invention. Thus enabling the 
whole system to automatically compensates the input and output phase. 

6. The combined teaching of Sakai and Yasuda fails to teach a modulating 
waveform generator circuit that is configured to provide a modulating waveform signal 
that varies over time as a modulating waveform as claimed. However, Castiglione et al 
does teach this feature in Figure 1. According to Castiglione, the phase locked loop 
also includes a feedback path that is responsive to the signal generated by the oscillator 
and which generates said feedback signal via least one divider with a variable division 
ratio. The division ratio of said divider is modulated via a sigma-delta modulator, the 
input of which is fed with a triangular-wave modulating signal. (Abstract) The advantage 
being that a triangular "cusp-like" modulating signal is used in an attempt to improve the 
borders of the clock's spread spectrum. (Column 2 lines 14-16) 

7. Therefore, taking the combined teaching and Castiglione as a whole, it would 
have be obvious to one of ordinary skill in the art at the time of the invention, to modify 
the combined teaching to include modulating waveform generator circuit that is 
configured to provide a modulating waveform signal that varies over time as a 
modulating waveform as taught by Castiglione. Thereby enabling the whole system to 
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provide a triangular "cusp-like" modulating signal in an attempt to improve the borders of 
the clock's spread spectrum. 

8. The combined teaching fails to teach an accumulator circuit that is configured to 
provide a carry signal from the modulating waveform signal as in the claimed invention. 
However, Davis et al does teach this feature in Figure 6. According to Davis, the carry 
output of the accumulator serves as the modulus control signal M for the counter and 
instructs the counter to add the one additional count when more than one full voltage 
controlled oscillator period of phase lag has accumulated (there by preventing the 
variable delay gate range from being exceeded). The summation signal is also used to 
increment the delays within the delay element. (Column 2 lines 11-18) The advantage 
being that the self-calibration of the fractional delay element within the DLL requires 
only one comparator. This eliminates the need for multiple signal comparison 
thresholds which, in turn, eliminates reference frequency related signal spurs in the 
output due to mismatches within the comparison circuits. Moreover, phase 
comparisons can be performed at a faster rate which can be established independently 
of the period of the voltage controlled oscillator output signal. This results in the phase 
locked loop spending less time in an uncertain state which, in turn, results in less output 
signal phase noise. (Column 3 lines 22-31) 

9. Therefore, taking the combined teaching and Davis as a whole, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined teaching to include the accumulator circuit configured to provide a carry 
signal from the modulating waveform signal as taught by Davis so that the whole 
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system would spend less time in an uncertain state and have less output signal phase 
noise. 

10. The combined teaching fails to teach an adjustable clock divider circuit as 
claimed. However, Chang does teach this feature in Figure 4. According to Chang, an 
adjustable clock divider circuit that is configured to provide an adjustable clock divider 
output signal (Vc1) from an adjustable clock divider input signal (Fref), wherein the 
adjustable clock divider input signal is based at least in part on the synthesized signal 
(Vc), the feedback signal (Fvco) is based at least in part on the adjustable clock divider 
output signal (Vco2), and wherein the adjustable clock divider circuit is configured to 
provide the adjustable clock divider output signal such that a frequency that is 
associated with the adjustable clock divider signal corresponds to the frequency 
associated with the adjustable clock divider input signal divided by: a first number (N), if 
the carry signal is associated with a first logic level, and a second number (M), if the 
carry signal is associated with a second logic level. The circuit includes a first voltage- 
controlled oscillator (VCO) that generates a feedback clock. The circuit further includes 
a phase frequency detector, a charge pump and a loop filter that together receive a 
reference clock and the feedback clock and in response generates a first voltage signal, 
[paragraph 0014] The phase locked loop circuit of the invention includes a N-divider 
12, a M-divider 14, a phase frequency detector 16, a charge pump 18, a loop filter 20, a 
voltage modulator 30, a FM/AM timing generator 40, and voltage-controlled oscillators 
(VCO)22 and 24. [paragraph 40] the voltage modulator 30 in the phase locked-loop 
circuit generates a first control voltage Vc1 , and a second control voltage Vc2 that 
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varies periodically. The first VCO 22 received the first control voltage Vc1 and 
generates a stable feedback clock Fvco. The second VCO 24 receives the second 
control voltage Vc2 and generates a spread spectrum clock Fvco2. The structure of the 
first VCO 22 and the second VCO 24 can be the same. A timing control signal is 
generated form the FM/AM timing generator 40 for controlling the voltage modulator 30 
to generate the second control voltage Vc2 that varies periodically, [paragraph 41] The 
advantage being that since only one loop is used the phase locked loop circuit is simple 
and easy to maintain stable [para 0016]. The frequency range of the spread spectrum 
clock can be quantified, and the frequency of the spread spectrum clock can be 
controlled in a programmable way [para 0017]. The time of frequency variation can be 
quantified, and is programmable, the energy can be spread over a much wider range 
[para 0018]; and since the frequency of the spread spectrum clock varies periodically, 
there will be no constant frequency, no surge will be generated, and the spread 
spectrum clock will be uniform, [para 0019] 

1 1 . Therefore, taking the combined teaching and Chang as a whole it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined teaching to include adjustable clock divider circuit as taught by Chang so that 
the entire system would be simple and easy to maintain, the energy can be spread over 
a much wider range and the spread spectrum clock will be uniform. 

1 2. As to claim 2 and 1 5, refer to the combined teaching wherein the second number 
equals the first number minus one. Note also the details of Figure 6 in Davis, wherein it 
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teaches N=n and M=n+1 . Therefore it would have been obvious to one of ordinary skill 
in the art that if M=n+1 it is also the opposite is also true. 

13. Claim 3 rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combined teaching as applied to claim 1 above, and further in view of Jeon US PG 
Publication 2003/0058053 A1 

14. As to claim 3 the combined teaching above fails to teach that the modulating 
waveform is suitable for reducing electromagnetic interference as claimed. However, 
Jeon et al does teach this feature in Figure 4. According to Jeon, the phase locked-loop 
for reducing the EMI controls the signals having phase difference, which is n-times 
(where n is an integer) the basic delay time of the output signals forma voltage 
controlled oscillator (VCO), and determines the modulation rate. Then, the phase 
locked-loop repeats the procedure during the cycle of a pre-defined modulation 
frequency. The advantage being that the phase locked-loop for reducing the EMI not 
only reduces the EMI, but also does not require a ROM. Thereby, the layout space can 
be reduced and broad frequency ranges can be obtained. Also, since the phase 
difference of the output signals of the VCO is controlled by logic circuits, the PLL is 
insensitive to changes in the manufacturing process. (Abstract) 

15. Therefore, taking the combined teaching and Jeon as a whole, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined teaching to include the phase-locked loop circuit capable of adjusting the 
frequency range of spread spectrum clock as taught by Jeon so as to enable the whole 
system to be able to reduce the electromagnetic interference as in the claimed 
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invention. In so doing, a circuit that consumes less power, occupies a small layout 
space and can flexibly control a modulation frequency and a modulation rate flexibly is 
provided. 

16. Claims 4 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combined teaching as applied to claim 1 above, and further in View of Prockup 
US 6760571 B2. 

17. As to claim 4 refer to the combined teaching above. Note also, that Castiglione 
does teach the modulating waveform includes one of a triangle wave as disclosed in 
Figure 1 . Castiglione fails to teach a modulating waveform includes one of sinusoidal 
wave as claimed. However, Prockup does teach this feature in Figures 1 , 2 and 3. In 
Prockup Figure 1, FM modulation circuitry 10 receives an RF carrier signal from RF 
source 12 as well as a modulating signal from modulation source 14. The modulating 
waveform from modulating source 14 is shown as a sine wave. (Column 2 lines 63-67) 
The benefit being that modulation can be accurately generated and measured well 
below a modulation frequency of 1 Hz. (Column 1 lines 56-59) 

1 8. Therefore, taking the combined teaching and Prockup as a whole, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined teaching to include the modulating waveform of a sine wave as taught by 
Prockup so that the whole modulation system can be accurately generated and 
measured well below a modulation frequency of 1Hz. 

19. As to claim 5 refer to the combined teaching above. Note also, that Davis 
discloses an accumulator circuit that includes a digital adder (a 4-bit adder) circuit 
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having first and second inputs, a sum output, and a carry output, wherein the digital 
adder circuit is arranged to receive the modulated waveform signal at the first input, the 
sum output is coupled to the second input, and wherein the digital adder circuit is 
configured to provide the carry signal at the carry output. (Davis et al, Column 2 lines 5- 
18). 

20. Claim 6 rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combined teaching as applied to claim 1 above, and further in view of Watarai US PG 
Publication 2003/0053577 A1 . 

21 . As to claim 6, refer to the combined teaching above. Note also, that Castiglione 
teaches the phase detection circuit including a phase detector and a charge pump in 
Figure 1. Castiglione fails to teach a low-pass filter circuit. However, Watarai does 
teach this feature. In Watarai the phase control part has functions of phase detect, 
charge pump and low-pass filter, [paragraph 0028] 

22. As to claim 7 refer to the combined teaching above; note that claim 7 is rendered 
obvious by the combined teaching as taught claim 1 above. 

23. Claims 8 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combined teaching as applied to claim 1 above, and further in view of van Rassel 
US 4697277. 

24. As to claim 8, refer to the combined teaching above. Note too that the combined 
teaching fails to disclose the modulating waveform signal includes a multiple-bit digital 
word that varies over time according to the modulating waveform. However, van Rassel 
does teach this feature. In van Rassel, the first and second waveforms are of the same 
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duration and are transmitted in phase with each other; and m and n are positive real 
numbers, with m greater than one. The second waveform is different from, and 
preferably negatively correlated with, the first. When the receiver detects a series of 
first waveforms in the received signal, it locally generates a series of waveforms and 
correlates the locally-generated signal with the received signal. A change in correlation 
is detected as the synchronization pulse. (Abstract) At the transmitter, the 
synchronization pulse whose leading or trailing edge, typically, is used as datum for the 
various operations is encoded as a series of repeated code patterns (electrical waves) 
which may be either analog waveforms or digital words. If they are binary digital words, 
each is preferably the complement of the other. (Column 2 lines 22-39) The advantage 
being to reliably recover synchronization information from a received signal in the 
presence of noise. (Column 2 lines 18-21) 

25. Therefore, taking the combined teaching and van Rassel as a whole, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify 
the combined teaching to include the modulating waveform signal that includes a 
multiple-bit digital word as taught by van Rassel so that the entire system could reliably 
recover synchronization information form a received signal in the presence of noise. 

26. As to claims 9 and 18, refer to the combined teaching above; note that claim 9 is 
rendered obvious by the combined teaching as taught claim 1 above. 

27. Claims 10 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combined teaching as applied to claim 1 above, and further in view of Bickley 
US 5152005 A. 
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28. As to claim 10, refer to the combined teaching above. The combined teaching 
fails to disclose that a frequency that is associated with the output clock signal 
corresponds to a frequency that is associated with the synthesized signal divided by a 
third number. However, Bickley does teach this feature in Figure 3. According to 
Bickley, divide-by-N3 circuit 224 has an input 226 connected to the output of VCO 220 
for receiving f3. The output terminal 228 of divider 224 is connected to another input 
terminal 230 of phase detector 210. Control terminal of divider 224 is adapted to 
receive a program 3 for controlling the divisor. (Column 7 lines 54-60) The advantage 
being to provide simple and inexpensive phase locked loop, frequency synthesizer 
circuitry for creating a selected one of any of a plurality of chosen discrete frequencies 
within a predetermined band while enabling the reference frequency to be maintained at 
relatively high values and still provide a large number of output frequencies. (Column 2 
lines 45-51) 

29. Therefore, taking the combined teaching and Bickley as a whole, it would have 
been obvious to one of ordinary skill in the art at time of the invention to modify the 
combined teaching to include the synthesized signal divided by a third number as taught 
by Bickley such that a simple and inexpensive phase locked loop and frequency 
synthesizer circuitry could be provided. 

30. Claim 1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combined teaching as applied to claim 1 above, and further in view of US 6580432 B1 . 

31 . As to claim 1 1 refer to the combined teaching above. Note also that the 
combined teaching fails to teach the modulating waveform is suitable for spreading a 
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frequency spectrum that is associated with the synthesized signal relative to a 
frequency spectrum that is associated with the reference signal according to a 
downspread modulation. However, Leung does teach this feature. According to Leung, 
downspread modulation requires a shifting of the carrier frequency down by half of the 
modulation amount so that the modulate away form is centered on the new carrier. 
Accordingly, the peak of the modulation is at the original carrier level. One advantage 
of downspreading is that it can ensure that a system does not exceed the maximum 
processor's clock speed. (Column 1 lines 50-57) 

32. Therefore, taking the combined teaching and Leung as a whole, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
combined teaching to include the downspread modulation as taught by Leung so that 
the entire system does not exceed the maximum processor's clock speed. 

33. As to claim 12 refer to the combined teaching above; note that claim 12 is 
rendered obvious by the combined teaching as taught claim 1 1 above. 

34. Regarding claim 13 rejected under 35 U.S.C. 103(a) as being unpatentable over 
the combined teaching as applied to claim 1 above. Note too that Castiglione teaches a 
phase detector capable of detecting the phase shift between the first input signal 
consisting of the divider circuit output signal and a second signal originating form the 
feedback of the PLL. (Column 3 lines 1-23) Therefore, it would have been obvious to 
one of ordinary skill in the art that the combined teaching renders the circuit for spread 
spectrum clock generation of claim 1 3 obvious. 
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35. As to claim 14, refer to the combined teaching above; note that claim 14 is 
rendered obvious by the combined teaching as taught in claim 13 above. 

36. Regarding claim 20 refer to the combined teaching above; note that claim 20 is 
the corresponding claim to claim 13 and is rendered obvious by the combined teaching 
as taught claim 13 above. 

37. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sonia J. King whose telephone number is 571-270- 
1307. The examiner can normally be reached on Mon-Fri 7:30am-5pm alt Fri's off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system t contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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